236                                  PHYSICS OF THE AIR
velocity of the wind, or flow of the stream in question, is 10 meters per second, which it may well be, the rate of decrease in velocity requisite for the given rate of pressure increase could be produced by having only 1 part in 80 of the whole superincumbent atmosphere brought to rest per hour; or the equivalent thereof, an amount that perhaps is reasonable. At any rate, the assumed velocity decrease is of the same order of magnitude as that observed to take place during, and as the result of, diurnal convection, and presumably is a factor in the production of the pressure increase.
Summing up the effects of all the above causes of barometric changes, it appears:
a.  That the afternoon minimum is caused, essentially, by overflow from the region where the atmosphere is warmest, or, better, perhaps, from the meridian along which the temperature increase has been greatest, toward that meridian along which there has been the greatest decrease in temperature.
b.  That vertical convection interferes with the free horizontal flow of the atmosphere and to that extent dams it up, and correspondingly increases the barometric pressure; also, that the time of this interference agrees with the forenoon changes of the barometer, and that its magnitude is of sufficient order to account for, certainly, an appreciable portion of the forenoon barometric maximum.
Both the afternoon barometric minimum and the forenoon maximum, therefore, are to be regarded as effects, in part at least, of temperature increase; the minimum as due to expansion and consequent overflow; the maximum as caused by vertical convection and consequent interference with the free circulation of the atmosphere.
The forced afternoon minimum would occur in an -otherwise stagnant atmosphere, and substantially, as at present; but not so with the forced forenoon maximum, since the interference, or damming effect, depends upon a flow, or circulation, of the atmosphere, parallel, roughly, to the equator.
It remains, now, to account for the night ten o'clock maximum and four o'clock minimum.
3. Natural or Free Vibration of the Atmosphere as a Whole.—This subject has been discussed by several mathematical physicists of great eminence, Margules,1 Lamb,2 Chapman,3 Bartels,3 and others; and all agree that the fundamental period of the free oscillation of the atmosphere as a whole is about 12 mean solar hours.
Hence any cause of pressure change, having a period approximately semidiurnal in length, would, if of sufficient magnitude and proper
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